Abstract. CuO-ZnO ceramic composites have been obtained by pressing conventional method. The composite materials are CuO and ZnO powders with ratio in mass composition of CuO and ZnO are 75%:25%, 80%:20%, 85%:15%, 90%:10% and 95%:5%. The samples were made by three steps. The first step, CuO and ZnO powders are sieved with particle size of 100 mesh. Then, both of powders are mixed until homogeneous for 5 minutes with dry mixing method. The second step, the homogeneous powders are fabricated with pressure at 300 MPa for 10 minutes to form a pellet. The last step, the pellet was burned by furnace at temperatures 800 o C, 900 o C and 1000 o C for 3 hours. Each sample that has been burned was characterized by physical properties (density), morphological analysis (SEM), mechanical properties (compressive strength and hardness) and crystalline structural analysis (XRD). The results of characterization show that optimum ratio in mass composition of CuO and ZnO is 95%:5% at 1000 o C temperature. It has the highest density of 9.205 g/cm 3 while the highest of compressive strength is 218.799 MPa, the highest hardness is 1816.920 MPa and morphological structures are evenly distributed.
Introduction
The composite materials are a blend of two or more selected materials based on combination of physical properties of each constituent materials to produce new materials with better physical, mechanical and electrical properties. One of composite materials is Ceramic Matrix Composites (CMCs). CMCs consists of two-phases. One phase as reinforcement and the other as a matrix. CMCs are one of the alternative materials that can be used for many applications because its dimension is stable and more stable then metals. The typical properties of CMCs are high toughness, high thermal stability, high corrosion resistance at high temperatures and high mechanical strength [1, 2] .
Oxide materials are formed when elements were oxidized by oxygen in the air. There is no pure element because every element has oxide sheath. For example Copper Oxide (CuO). CuO is a ceramic material that is often used in daily. The copper oxide was used as pigment in ceramic for produces a colour in ceramic like a blue, red, green and the others colour [3] .
Some of recent research about conductive ceramics are Huang et al have used conductive-ceramic of ZnO as anode for rechargeable battery [4] 2 doped with Nd2O3 using conventional method and showed good electrical properties [5] and Wiendartun has used ceramic composite of CuO and Fe2O3 for got good conductivity ceramics as a thermistor [6] . This research aims to make electrode of CuO and ZnO composite materials. On this electrode, copper oxide (CuO) is used as matrix and Zinc Oxide (ZnO) as reinforcement. Both of composites were fabricated by press method.
The using of Copper Oxide (CuO) as a matrix because CuO powder contains Copper metal having good conductivity of 6.0 x 10 7 (Ωm) -1 and band gap about 1.2 -1.9 eV. At the same time, Zinc Oxide (ZnO) is used as reinforcement because it has good band gap of 3.3 eV. The advantage of good band gap is the ability of this material to maintain high electric fields and temperatures [7] . So that Zinc Oxide has good electrical properties and widely used as ceramic material.
Experimental Method
Copper Oxide (CuO) powders from Phudak and Zinc Oxide (ZnO) powders from Merck are sieved with particle size of 100 mesh. Then, both of powders are mixed until homogeneous for 5 minutes with dry mixing method. The ratio in mass composition of CuO and ZnO are 75%:25%, 80%:20%, 85%:15%, 90%:10% and 95%:5%. The homogeneous materials were fabricated by hydraulic press with pressure at 300 MPa for 10 minutes to form a pellet. The pellet was burned by furnace with variation of temperatures at 800 o C, 900 o C and 1000 o C for 3 hours. After that, each samples measured the thickness, diameter and mass to found density of the composites. For morphological Analysis was performed by using Scanning Electron Microscope (SEM) and compressive strength and hardness were tested by Hardness Vickers while Crystalline structural analysis was tested by using X-Ray Diffraction (XRD).
Density

Density is solidity size of materials or ratio between mass (m) and volume (V). The equation of density is
=
(1)
Compressive strength
The compressive strength of materials is the ability of materials to resist the load or mechanical forces until failure. The compressive strength was defined by the ratio of maximum loud and surface area of the material. It can be written by equation as = (2) where P is compressive strength in Pa unit, Fmax is maximum loud in N unit, A is surface area of the material in m 2 unit.
Hardness
Hardness is resistance of materials to plastic deformation was caused by pressure and scratches. This studies refer to Vickers method with equation be written by
where Hv is the hardness of the materials in Pa unit, F is the load was given to materials in N unit and D is the mean diagonal length of square trace of equipment in meter unit.
Results and Discussion
Density
Density of materials with ratio in mass composition of CuO and ZnO are 75%:25%, 80%:20%, 85%:15%, 90%:10% and 95%:5% were shown by Table 1 . 3 . This results show that the adding of ZnO filler influence density value of the composite because the ZnO filler powders property can mixed well with the others compound. Table 1 . Data of the density of ceramic composites with ratio in mass composition of CuO and ZnO
The density value not only affected by filler of ceramic composites but also sintering temperatures. From table 1 shows that density is directly proportional with sintering temperatures. The increased of sintering temperatures cause increased density of composites [8] . For example, CuO powders has density of 6.31 g/cm 3 and after sintered at 1000 o C, the density of CuO increased become 8.322 g/cm 3 . It caused by constituent atomic of composite materials were evenly diffused so the atoms between filler and matrix interact to make a strong bond and closed.
Morphological Analysis (SEM)
Morphological analysis in this research was performed by using Scanning Electron Microscope (SEM) with magnification 500 x. The morphological analysis tested was ceramic composites having optimum and minimum density. The results of this analysis were shown by figure 1 and 2. Based on both of figures, figure 2 shows the best result because ZnO as reinforcement in the CuO Matrix was evenly distributed. The results of this study show that the sintering temperatures influence physical properties of materials such as density. So that ceramic composite CuO-ZnO with ratio in mass composition of 95%:5% at 1000 o C sintering temperature has closely microstructure and the best density. The increase of the compressive strength value was affected not only by the microstructure of the materials, including the cavities and cracks formed during combustion, but also influenced by the powder properties of the materials. Furthermore density of samples can influence of the compressive strength. The decreasing of density causes compressive strength is decrease because the filler was not hardness is decrease when mass of ZnO filler is increase. Because on the fabrication process with pressing conventional method, CuO matrix and ZnO filler were not evenly distributed. So it causes the bond of materials is not well. Moreover there are holes between particles so oxygen was trapped during the sintering process.
Crystalline Structural Analysis
Crystalline structure analysis in this study was performed by using X-Ray Diffraction (XRD). The XRD pattern of the CuO sample with sintering temperature at 1000 o C was shown by figure 5. Figure 5 shows the strongest peaks at (11-1), (111), (20-2) and (-113) planes were observed are indicate of crystalline regions corresponding to CuO sample. It can be clearly seen that all peaks in the XRD pattern are consistent to the CuO with a monoclinic phase. There is no characteristic peaks of any other impurities. Figure 6 shows that any other peaks at (002), (012), (110), (013) 
Conclusion
CuO-ZnO-based ceramic composites with variation of mass composition was obtained at 95%:5% as optimal value with sintering temperature at 1000 0 C. In this studies were obtained physical properties of the ceramic composites at 9.205 g/cm 3 of density, compressive strength at 218.799 MPa and hardness at 1816.920 MPa. Morphological analysis of ceramic composites CuO-ZnO was evenly distributed so its physical properties was well. And the last for X-Ray Diffraction pattern was obtained are confirm that all of peaks corresponding to Crystalline structure of CuO and ZnO.
